. 60 inter-subunit interactions between favorable ion pairs in PhCutA1 force fields Charmm27_tip3p 77.0 ± 1.2 39.4 ± 0.7 33.3 ± 0.6 Amber99sb_spc/e 77.5 ± 1.5 39.5 ± 0.8 31.7 ± 1.4 Amber99sb_tip3p 76.6 ± 1.4 38.7 ± 0.9 30.9 ± 1.5 Amber14sp_tip3p
78.1 ± 0.9 39.9 ± 0.5 33.4 ± 0.7 Gromos43a1_spc/e 76.6 ± 2.0 38.0 ± 1.7 33.6 ± 0.5 Gromos53a6_spc/e 75.6 ± 1.8 37.3 ± 1.4 33.6 ± 0.4 *structure = β-sheet + α-helix + β-bridge + turn Table S2 . Number of residues of PhCutA1 in each type of secondary structure in MD simulations (50-400 ns) structure* β-sheet α-helix
Values represent the average number of residues in each type of secondary structure among three subunits. These values represent the average of three subunits. All distances are in nm. These data are shown when ion-pairs less than 0.7 nm were detected.at least once among six force fields. Yellow and orange represent, respectively, the lowest and highest values of the distance among six force fields. All distances are in nm. A, B, and C represent the A-, B-, C-subunits of PhCutA1, respectively These data are shown when ion-pairs less than 0.7 nm were detected.at least once among six force fields. Yellow and orange represent, respectively, the lowest and highest values of the distance among six force fields. 
E12Q 0.7 11.6 10.8 7.9 6.5 6.4 7.7 8.2 9.7 E15 E15A -0.8 3.8 Table S6 . Comparison of percent occupancy of intra-subunit salt bridges in each subunit of PhCutA1 during 400-ns MD simulation at 300 K using indicated force fields Data show average values of percent occupancies of 17 positively charged residues indicated in Table 2A .
STDEV represent the the standard deviation of average values for 3 subunits. 
S9
The side chains of charged residues in PhCutA1 shown in Figure S4 to Figure S14 were examined by MolProbity (http://molprobity.biochem.duke.edu). Table S8 . Buried ratio and pKa of negatively and positively charged residues in the crystal structure of PhCutA1* *These values in the crystal structure (4nyo) were estimated using a software, propka3.0, revision 182 in http://nbcr-222.ucsd.edu/pdb2pqr_2.0.0/ Table S10 . The number of Na + , Cl -, and H 2 O in the simulation box and size of the box during MD simulations at 300 K using indicated force fields 
Residue
(S9B) Figure S10 . The snapshots of the configuration around Lys101 and Lys102 of PhCutA1 at 100 ns in an MD simulation using Charmm27_tip3p (A) and Gromos53a6_spc/e (B) (S10A) (S10B) Figure S11 . The snapshots of the configuration around Arg58 of PhCutA1 at 200 ns in an MD simulation using Amber14_tip3p (A) and Gromos43a1_spc/e (B) (S11A) (S11B) Figure S12 . The snapshots of the configuration around Glu50 interacting with Lys56 of PhCutA1 at 100 ns in an MD simulation using Gromos43a1_spc/e (A) and Amber99sb_tip3p (B)
Green, cyan, and magenta represent A, B, and C-subunits of PhCutA1, respectively.
(S12A) (S12B) Figure S13 . The configuration around Asp84 and Asp86 of PhCutA1.
(A) The crystal structure of PhCutA1 (A, B, and C-subunits of 4nyo).
(B) The snapshot of PhCutA1 at 200 ns of an MD simulation in the case of Gromos43a1_spc/e. Figure S15 . Trajectories of distance between Arg33 in PhCutA1 and Clion during 400-ns MD simulations at 300 K using indicated force fields (a) Charmm27_tip3p, the distance between C ζ of Arg33 in A-subunit and Clion of the number 12197. The percent occupancy of distance (less than 0.6 nm) between them was 100.0 %.
(b) Amber99sb_tip3p, the distance between C ζ of Arg33 in A-subunit and Clion of the number 12197. The percent occupancy of distance (less than 0.6 nm) between them was 86.0 %.
(c) Gromos43a1_spc/e, the distance between C ζ of Arg33 in C-subunit and Clion of the number 12220. The percent occupancy of distance (less than 0.6 nm) between them was 1.7 %.
